Recent advances in biochemistry and biotechnological synthesis of avermectins and their derivatives.
Avermectins (AVMs), produced by Streptomyces avermitilis MA-4680 (or ATCC 31267, NRRL 8165, NCBIM 12804), are 16-member macrocylic lactones that play very important functions as bactericidal and antiparasitic agents against nematodes and anthropods, as well as Mycobacterium tuberculosis H37Rv. Since its discovery in 1975, use of AVM has been widely spreading around the globe. To date, the whole genome sequence of S. avermitilis K139 has been acquired, in which the AVM biosynthetic gene cluster was the most highly investigated to mine the genes responsible for functional as well as regulatory roles. Therefore, significant progress has been achieved for understanding and manipulating the biosynthesis, improved production, regulation mechanism, side effects, as well as the resistance of AVMs and their derivatives. These findings will facilitate further strain improvement and biosynthesis of novel derivatives bearing stable and improved biological activities, as well as overcoming the resistance mechanism to open up a bright period for these compounds. In this review, we have summarized and analyzed the update in advanced progress in biochemistry and biotechnological approaches used for the production of AVMs and their derivatives.